ABSTRACT
SAŽETAK

Hipertrofi čna kardiomiopatija (HCM) je najčešće i vrlo he-
INTRODUCTION
Hypertrophic cardiomyopathy (HCM) is a very heterogeneous genetic cardiac disease with a different clinical presentation and prognosis. The overall prevalence of the disease is estimated between 0.05-0.2% of the population (1). The disease is characterized by asymmetric hypertrophy of the left ventricular (LV) and variable degrees of dynamic left ventricular outflow tract obstruction (LVOTO) due to the systolic anterior motion (SAM) of the anterior mitral leaflet. LV hypertrophy can be localized in the basal, mid or apical part of the septum. Left ventricular outflow obstruction at rest is present in about 20% of patients. Most patients achieve a normal life expectancy. On the other hand, in some patients, HCM is associated with disease complications which can result in disease deterioration or premature death.
There are three pathways of clinical progression: sudden cardiac death due to ventricular tachyarrhythmia, heart failure and atrial fibrillation associated with an increased risk of systemic thromboembolism and stroke. Treatment strategy is based on medical therapy, especially with the use of β blockers and calcium-channel blockers , life style and physical activity modification (1,2). Septal myectomy is the first treatment of choice in young patients who have LVOT obstruction at rest >50mmHg and are symptomatic despite maximal medical therapy, with excellent results in experienced centers and properly selected patients (3) .
In this report, we present a case of young symptomatic patient with marked hypertrophic obstructive cardiomyopathy with mitral valve regurgitation treated with septal myectomy and mitral valve repair.
CASE REPORT
A 47-year-old Caucasian man was hospitalized at University Cardiology Clinic in Skopje Clinical Center in October 2016 due to chest pain and severe dispnea. Patient reported the history of chest pain (Canadian Cardiovascular Society (CCS) class II) in the last year and shortness of breath on physical activity, which intensified in the last few days before the admission, which caused significant limitations of his life quality.
Hypertrophic obstructive cardiomyopathy was diagnosed in 2011, when the patient was put on therapy with beta blocker Bisoprolol 5mg daily. He had no history of coronary artery disease (CAD), and no risk factors for CAD, and no history of syncope or palpitations. There was no sudden cardiac death in the family members. Patient risk score for 5 year sudden cardiac death was 2.6, and there was no indication for preventive implantation of ICD.
His physical examination showed systolic murmur over aortic valve and lateral sternum. ECG showed left bundle branch block, with heart rate 65 bpm. His blood pressure was 120/70mmHg. All laboratory findings, lipids values and hsTroponin T were within normal limits. Pulmonary functions (pulmonary X-ray, spirometry and gas analyses) were normal.
Transthoracic echocardiography revealed normal systolic function with EF 76%, left ventricular (LV) end diastolic dimension 53mm, LV end systolic dimension 28 mm. There was a presence of systolic anterior mitral valve motion (SAM) with moderate mitral regurgitation (MR) due to SAM and mild posterior valve prolaps (Carpentier II) with moderate left atrial enlargement (LA 43mm, LA volume 58ml). He had diastolic dysfunction of pseudonormalization type (DT 216ms; E/A 1,1; E' 0,06m/s; E/E' 15,9) and severe reduction of global longitudinal LV function (LV global longitudinal strain was -12%). The right ventricle had normal size and function with TAPSE 22, FAC 38%. There was significant concentric left ventricular hypertrophy with predominant location in the ventricular septum with septal thickness of 32mm. Dimension of the posterior wall was 17mm. The intraventricular gradient at rest was 77.8mmHg, provocable gradient on Valsalva maneuver was 95mmHg. MRI of the heart confirmed significant LV hypertrophy with regions of fibrosis at the septum. Coronary angiography revealed normal coronary arteries with venticulography showing significant asymmetric hypertrophy, located predominately at the septum.
The patient shortness of breath worsened progressively in the last month (NYHA III) despite receiving medical treatment with maximal tolerated beta blocker dose (Bisoprolol 7,5mg total daily dose). The case was discussed together with the cardiac surgery team and the indication for septal myectomy was established.
The operation was performed in December 2016. The procedure was fully described to the patient, and a written informed consent was obtained before the operation. Surgical transaortic approach under cardiopulmonary bypass was first performed. Preoperative transesophageal echocardiography (TEE) was performed for detailed evaluation of LVOT obstruction and mitral valve apparatus. Conventional septal myectomy was undertaken to relieve SAM and LVOT obstruction. Mitral valve repair -edge to edge procedure sec. Alfierie and mitral ring annuloplasty with implantation of mitral ring type CG future-Medtronic size 32 followed. The procedure was performed at our clinic by visiting professor, cardiac surgeon from Triemli City Hospital in Zurich. There were no operative complications, with excellent postoperative recovery and complete symptoms resolution.
Patient was discharged in good condition and no symptoms after 8 days. Control Doppler echocardiogram before the discharge revealed LVOT rest gradient reduction to 34mmHg. The good operative results were still present 9 months after the intervention with no gradient increase. Patient therapy is beta blocker Bisoprolol 5mg daily. He is asymptomatic with normal physical activity assessed on the last clinical visit in august 2017. ECG and echocardiography screening was performed on the close family members and we have not found any signs of HCM presence. 
DISCUSSION
Septal myectomy has been established as a gold standard treatment for the relief of left ventricular outflow tract obstruction and cardiac symptoms in patients with obstructive hypertrophic cardiomyopathy with drug refractory functional limitations (4). The pharmacologic treatment of HCM is based on β blockers, calcium-channel blockers and disopyramide. Although these medications improve symptoms, there is no evidence they influence prognosis in patients with LVOT obstruction. The biggest revolution in the HCM management is septal reduction therapy, despite the fact that this approach is used is the selected and relatively small number of symptomatic patients with LVOT obstruction at rest.
Still, one of the most controversial issues in the treatment approach in patients with HCM concerns the use of percutaneous alcohol septal ablation (ASA) which causes a region of myocardial infarction aimed to reduce outflow tract obstruction (5). This procedure is dominating septal reduction treatment option in Europe. The scientific data suggests that although this procedure is associated with high success rate, high incidence of heart block and pacemaker implantation, arrhythmia risk, as well as less predictive and smaller final gradient reduction, position ASA as procedure with higher overall procedural complication rates compared to myectomy (6) . On the basis of the latest scientific data, about 10-12% of the patients after ASA experience significant ventricular arrhythmias. Since myectomy does not produce intramyocardial scarring and fibrosis, there is no evidence that this procedure increases the risk of arrhythmias and left ventricular dysfunction. This method has advantages over septal alcohol ablation in younger patients with severe septal hypertrophy. One of the obvious advantages of myectomy is direct visualization of complex LV outflow tract anatomy with all structural abnormalities that lead to mechanical subaortic obstruction, mitral apparatus function and morphology. The concern that the mitral valve leaflets abnormalities can produce dynamic outflow obstruction, even after septal muscular resection, has led several surgeons to supplement myectomy with mitral valve repair in selected individuals (7) (8) (9) . The aim of septal myectomy is to relieve SAM of the mitral valve as a cause of obstruction, not only to enlarge the LVOT anatomically. Frequently in some patients septal myectomy is modified with extended myectomy, partial excision of papillary muscles, mitral valve and subvalvular interventions when isolated septal myectomy is thought to be fully adequate. The choice of optimal procedure must be individualized based on age, comorbidities, degree of hypertrophy, suitability of coronary anatomy, primary mitral valve disease, patient preferences and operator experience. The standard septal myectomy (Marrow procedure) is not always an optimal procedure in every patient, especially with the mitral valve involvment. Structural and functional mitral valve and subvalvular abnormalities have been reported in patients with LVOT obstruction and HCM. The most frequent abnormalities are papillary muscle insertion directly into the anterior mitral leaflet, abnormal chordae tendineae attached to the ventricular septum or free wall and accessory papillary muscles, which may push the mitral leaflets toward the septum and produce LVOT obstruction. Most of the patients with concomitant abnormalities of the mitral valve and subvalvular apparatus can be managed without mitral valve replacement, and also other cardiac lesions can be repaired simultaneously. Additional operative procedures includes anterior mitral leaflet excision, "false chordae" excision and papillary muscle realignment.The most recent data from experienced centers are reporting low operative mortality for isolated septal myectomy (approximately 1%). Septal myectomy also showed excellent late procedure results with over 90% of patients improving in NYHA class, which persisted in the follow-up period. Late survival in patients with obstructive hypertrophic cardiomyopathy treated with myectomy is similar to the same age healthy individuals (10) (11) (12) . Additionally, it is reported the myectomy may be associated with decreased long-term risk of sudden cardiac death.
European and American guidelines on the management of HCM recommend that myectomy should be the preferred intervention for obstructive HCM in patients below 50 years (1). Over the past three decades, the technique for septal myectomy has evolved from the classic Morrow myectomy, to a more extensive left ventricular septal myectomy. Interventions are guided by intraoperative transesophageal echocardiography (TEE) with special attention to the septal anatomy and thickness, and mitral valve function (13) . Data from the scientific literature shows long-term survival in patients with HCM after septal myectomy, is 99%, 98% and 95%, at 1, 5 and 10 years, accordingly. However, surgical myectomy does not reduce the need to assess each patient's risk for sudden cardiac death and to consider appropriate treatment modalities based on the SCD risk in individual patients (13) . Mayo Clinic experience long term follow-up data shows that majority of patients will have an excellent symptomatic benefit and be able to have normal quality of life (14, 15) .
HCM is a disease characterized by unexplained, marked and asymmetric left ventricular (LV) hypertrophy associated with non dilated ventricular chambers in the absence of another cardiac or systemic disease that are able to produce the magnitude of hypertrophy that fulfills the criteria for HCM (1). Clinically, HCM is usually recognized by a maximal LV wall thickness >15 mm. However, it should be underscored that in principle, any degree of wall thickness is compatible with the presence of the HCM genetic substrate. Echocardiography is the established method of choice for the diagnosis and prognosis of HCM, but also helps resolve several diagnostic challenges in HCM. The method enables differentiation of HCM from athlete's heart, left ventricular hypertrophy in hypertension and aortic stenosis, isolated basal septal hypertrophy in adults, apical forms of HCM, non-compaction cardiomyopathy and infiltrative myocardial disease. In order to establish the diagnosis of HCM, a systematic echocardiography approach is necessary. The echocardiography examination should include confirming of LV hypertrophy, assessment of LVOT obstruction, systolic anterior motion -SAM, mitral valve apparatus assessment, assessment of systolic and diastolic LV function and left atrial size. Strain imaging assesses subclinical LV dysfunction even in the presence of normal LVEF (15) . The following two-dimensional (2D) echocardiography criteria are used to aid diagnosis: 1. Unexplained maximal wall thickness >15 mm in any myocardial segment, or 2. Septal/posterior wall thickness ratio >1.3 in normotensive patients, or 3. Septal/posterior wall thickness ratio >1.5 in hypertensive patients (16).
It is clinically important to distinguish between the obstructive and nonobstructive forms of HCM because management strategies depend on the presence or absence of symptoms caused by obstruction. For HCM, it is the peak instantaneous LV outflow gradient rather than the mean gradient that influences treatment decisions. Up to one third of patients with HCM have rest LVOT obstruction (defined as gradients ≥30 mm Hg). Another one third have physiologically provoked gradients (<30 mm Hg at rest and ≥30 mm Hg with physiologic provocation) (16,17). The final one third have the nonobstructive form of HCM (gradients <30 mm Hg at rest and with provocation). Marked gradients ≥50 mm Hg, either at rest or with provocation, represent the conventional threshold for surgical or percutaneous intervention if symptoms cannot be controlled with medications (16, 17) .
Magnetic resonance imaging is also important imaging modality in HCM. The extensity of myocardial fibrosis has prognostic implications.
We have presented a case of young symptomatic patient with obstructive HCM and moderate MR, who was successfully treated with septal myectomy and mitral valve repair. LVOT gradient fall to 25mmHg. He has fast clinical improvement, LVOT gradient reduction and excellent quality of life during the 9 months follow up.
CONCLUSION
Our case confirmed that surgical myectomy in combination with mitral valve repair in obstructive HCM and moderate MR is safe and improves quality of life performed by experienced surgeon. In accordance with latest guidelines and consensus panel recommendations, the presented case support septal myectomy as the excellent treatment choice for HCM in young patients with severe drug-refractory symptoms caused by LV outflow obstruction.
